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Introduction

The red imported fire ant (RIFA), Solenopsis in-
victa (Buren), is an insect pest of particular im-
portance in California due to its potential im-
pact on public health, agriculture, and wildlife.
In 1997, RIFAs hitchhiked to the Central Valley
on honeybee hives brought in from Texas for
pollination of an almond orchard (Dowell et al.
1997). There has been local spread from these
locations to surrounding irrigated areas.’ In
1998 the ants were detected in several other lo-
cations, including an area covering at least 50
square miles of Orange County. As a conse-
quence, all of Orange County, parts of River-
side County between Palm Springs and Indio,
and one square mile of the Moreno Valley were
quarantined. The size and distribution of the in-
festations indicate that the RIFA has been es-
tablished and spreading for several years in
southern California.

The RIFA has both beneficial and detrimen-
tal effects on our environment. In a few cases
they are predators of agricultural pests, but
mostly they have a negative impact. Their large
mounded nests, which can be 35 cm (1.1 feet)

" high, damage mowing and harvesting equip-
ment. When people or animals disturb their
nest, the highly aggressive ants swarm out and
attack and sting the unwary intruder. In some
cases people hypersensitive to their venom have
died.

They are attracted to irrigation lines during

“ times of drought, plugging sprinkler heads and
chewing holes in drip systems (Vinson 1997).
Their aggregation near electrical fields (Slowik
et al. 1996) can result in short circuits or inter-

ference with switches and mechanical equip-
ment such as water pumps, computers, and air
conditioners. More serious problems can arise
when they infest traffic signals and airport run-
way lights (Lofgren et al. 1975).

Bi()logy and Ecology

The RIFA is the most thoroughly studied ant. It
has been the focus of research and control ef-
forts for more than four decades (Williams
1994). Comprehensive reviews on their biology
and ecology can be found in Vinson and Green-
berg (1986), Vinson (1997), Taber (2000), and
for California, Greenberg et al. (1999, 2001).

Fire ants undergo complete metamorphosis
in their life cycle, which consists of four stages:
egg, larva, pupa, and adult. The queen lays hun-
dreds of eggs each day. After 7 to 10 days the
eggs hatch into larvae. In another one to two
weeks the larvae molt into a quiescent pupal
stage. Pupae resemble curled-up adults and
cannot move. Over the next one to two weeks
the pupae acquire the reddish-brown pigmenta-
tion of adults. In the final molt, female pupae
become either adult workers or reproductives.
Mature colonies of RIFAs have 200,000 to
300,000 workers, and either one queen (mono-
gyne) or many queens (polygyne).

Monogyne colonies are territorial and repro-

_duce by mating flights. The males die after cop-
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ulating, while the newly mated queens seek out
nest sites. Fire ants are not strong fliers, but can
fly several miles before landing. They are at-
tracted to reflective surfaces such as pools and
truck beds where they will land, and in the lat-



152 Part 11/ Exotic Pest and Disease Cases

ter case, sometimes be transported for hundreds
of miles. In the more typical case a newly mat-

ed queen lands on the ground,; removes her -

wings, and then searches for moist, soft soil
where she digs a small hole. Inside the hole, she
seals the entrance and begins laying eggs. After
one or two years the colony matures, and large
numbers of winged reproductives (alates) are
produced in preparation for mating flights in
spring. These nuptial flights can occur at other
times if conditions are favorable. Alates prefer
to fly after it rains, on warm, clear days with no
wind.

Polygyne colonies are not territorial and may
consist of many mounds. As a result, they are
larger than monogyne colonies and have higher
mound densities. Polygyne infestations have
hundreds of mounds per acre, whereas monogy-
nes have 30-40. In addition to mating flights,
polygyne colonies can also spread by fission or
budding (Vargo and Porter 1989), an adaptation
that may allow them to invade areas where con-
ditions are not favorable for mating flights.

RIFAs can, and do, fly almost any time of
the year in California (Les Greenberg, personal
observanon) Instead of rain being the trigger-

ing event for a flight, water from sprinklers is-

adequate. To be successful, though, mating
flights must be coordinated over large areas so
that males and females from different colonies
can form large mating swarms hundreds of feet
above the ground. In addition, whether an in-
. festation is monogyne or polygyne is useful in-
formation, because the latter with larger and
more numerous colonies will have more fre-
quent and intense interactions with people.

The RIFA has an omnivorous diet and op-
portunistic feeding habits. They will feed on
any plant or animal they encounter (Lofgren et
al. 1975). Their primary diet, however, is in-
sects and other small invertebrates (Vinson and
Greenberg 1986), including some that are pests
of important agricultural crops such as the cot-
ton boll weevil (Sterling 1978), sugar cane bor-
er (Reagan 1981), and tobacco budworm (Mc-
Daniel and Sterling 1979, 1982). They are also
scavengers and feed on carrion.

In heavy infestations RIFAs saturate the en-

‘vironment and become the dominant ecological
force. As a consequence, coexisting species of
ants, other invertebrates (Porter and Savignano
1990), and vertebrates (Lofgren 1986) suffer
and are sometimes eliminated. The negative ef-

fects of RIFAs on invertebrate and vertebrate
biodiversity in the South are extensive (Wojcik
et al. 2001). .
Their notoriety, of course, is due mainly to
their aggressive defense of the nest accompa-
nied by their painful sting, which they are able
to inflict in unison after crawling up the legs of
an unwitting victim. In order to sting, they must
first grab the skin with their mandibles for
leverage, and then curl their abdomens to insert
the stinger. The venom contains piperidines,
which cause a burning sensation, and proteins,
which can cause life-threatening anaphylactic
shock in a small percentage (< 1 percent) of the
population. Their sting causes a white pustule

to form on the skin.

Introduction and Spread

The RIFA originates in lowland areas of South
America and was most likely introduced into
the United States between 1933 and 1945
(Lénnartz 1973). The initial colonization in
Mobile, Alabama probably occurred as a result
of infested soil from South America used as '
ship ballast or dunnage, and dumped at the port.

~ At that time several native fire ant species

thrived in the southeast and the presence of an-
other exotic one created little concern, But by
the 1950s their rapid spread and aggressive na-
ture alarmed the public. Now they inhabit all of

the southern states from Florida to Texas and as
 far north as southern Oklahoma, Arkansas Vir-

ginia, and Tennessee.

Since their first documented interception at a
border station in California in 1984 (Lewis et
al. 1992), RIFAs have been found in several
counties. The first outbreak was discovered in
Carpinteria in Santa Barbara County in 1988
and was eradicated (Knight and Rust 1990). Re-
cent outbreaks are more serious because they
are not confined to a single location and may

* have gone undetected for three to five years,

giving the ants time to spread. Outbreaks are as-
sociated with commerce, with the ants arriving
on trucks, trains, or other vehicles. A partial list
of likely sources includes the root balls of nur-
sery stock, sod, dirt attached to honeybee hives
and encrusted on land-moving equipment, and
produce brought into the state. New housing de-
velopments, with their inflow of building mate-
rials, trees and plants, and dirt-moving tractors, .
are especially vulnerable.
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Since the 1997 outbreak in Kern County,
more extensive infestations have been found in
Orange and Riverside counties, but it is not
known how they were brought in. Additional
isolated infestations have been found in Sap
Diego, San Bernardino, Los Angeles, Fresno,
Madera, and Stanislaus counties. Commerce
from infested states will continue to bring im-
ported fire ants into California,

There is no way of predicting how far the
RIFAs will spread in California, but if their his-
tory in the South is any indication, their future
distribution in California could be extensive.
Two factors are critical to their survival: tem-
perature and moisture. A map of the expected
distribution of the RIFA in the United States
based on a 0° minimum temperature shows
them inhabiting the entire West Coast from
southern California to northern Washington
(Killion and Grant 1995). Water, however, is a
limiting factor in many areas in southern Cali-
fornia. ,

The arid climate of southern California’s in-
land deserts is inhospitable to RIFAs. But due to
irrigation the RIFA became established on golf
courses, nurseries, horse facilities, and turf
farms in the Coachella Valley. Flood irrigation

can even spread the RIFA because they form -

rafts of living ants that are carried by the water
to new locations. The queen and brood are with-
in these rafts, so a new mound can spring up in-
stantly wherever they touch land. As soil condi-
tions become dry, the RIFA will move its nest to
‘an area with more moisture, such as around
homes, irrigated farmlands, watering holes on
rangelands, and near lakes, ponds, and streams.

Another factor that may limit or slow down
its spread in California is competition with oth-
er species of ants. In southern California, for
example, there are reports of intense interspe-
cific competition between the RIFA and the Ar-
gentine ant, Linepithema humile. In the South,
reinfestation of treated areas by the RIFA is
common because control measures often elimi-
nate other species of ants that are competitors
(Williams 1986).

Intervention Strategies

There are three Ievels of policy action that ad-
dress the RIFA threat: (1) prevention of their
.entry into the state, (2) quick eradication of out-
breaks, and (3) containment and management if

-
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they become established. Policy options de-
signed to prevent their entry range from gov-
ernment inspections and monitoring to quaran-
tines on the importation of agricultura]
commodities that may harbor stowaway RIFAs.

Once an outbreak of RIFAs is discovered,
eradication should be attempted as soon as pos-
sible. The longer the time lag between surveys
to map infestations and the initial treatment, the
more time the ants have to spread. As the RIFA
spreads in all directions into surrounding areas,
survey and treatment costs increase €xponen-
tially with the elapsed time between infestation,
detection, and eradication, Eradication efforts
in the South have failed due to reinfestation by
RIFAs from surrounding untreated areas.

The situation is different in California be-
cause the outbreaks are localized and surround-
ed by inhospitable nonirrigated land. Conse-
quently, eradication is a realistic policy choice
for controlling the RIFA in California. Small,
discrete infestations in California have been
successfully. eradicated. In addition, new, high-
ly effective insecticides such as fipronil will
soon be available in California for use against
the RIFA (Chris Olsen, Aventis, personal com-
munication 2002). Registration has been ap-
proved by EPA and is pending in California.
Currently, eradication can only be completed
with chemical treatments, including baits and
contact insecticides.

To address the fire ant crisis, the California
Department of Food and Agriculture (CDFA)
developed a short-term interim plan to deal with ‘
the immediate problem and a long-term control
plan to prevent future infestations if current
eradication efforts are successful. Both plans
were developed with the aid of .the RIEA Sci-
ence Advisory Panel, a group of university and
U.S. Department of Agriculture (USDA) fire
ant experts. :

The interim plan was announced in March
1999 and called for treatment to begin in April
1999. Beginning in July 1999, treatment pro-
grams are coordinated by CDFA through con-
tract agreements with local agencies. Funding
is through $40 million in budget commitments
by the state legislature and California Governor
Gray Davis. The money is available over a five-
year period. In 2004, the eradication program
will be reevaluated for feasibility. Objectives of
the interim plan include limiting the local
spread of the RIFA and training personnel in lo-



154 Part II / Exotic Pest and Disease Cases

cal agencies on proper identification and treat-
ment of fire ants. To coordinate eradication ef-
forts, the CDFA developed a treatment protocol
for county administrators. The protocols in-
clude: (1) pest identification; (2) detailed loca-
tion of RIFA mounds; (3) surveys of local areas
to find additional mounds; (4) application of a
metabolic inhibitor (hydramethylnon) and an
insect growth regulator (pyriproxyfen or
fenoxycarb) in granular bait form when soil
temperature is between 65° and 90°F and free
of rain or irrigation for 36 hours (the protocol
allows for the use of insecticide drenches if re-
productives are found); and (5) a visual and bait
survey of treated mounds six weeks after the in-
sect growth regulator application. If RIFA
mounds are found on private property, the pro-
tocol requires the owner’s permission before a
treatment can be applied.

The interim plan also contains a protocol for
© surveys in areas where an infestation is suspect-
ed and one for monitoring to assess efficacy of
a treatment. It specifies how long monitoring
should continue and how visual monitoring of
bait stations should be conducted in different
areas such as orchards, golf courses, and parks.
Treatments may be undertaken by city, county,
state, or federal agencies, but should be report-

ed to the CDFA. In conjunction with the inter-+
im plan the California Environmental Protec--

tion Agency’s Department of Pesticide
Regulation will be monitoring the impact of the
insecticides on the environment.

In addition, the CDFA has developed the
California Action Plan for RIFA. This compre-
hensive plan supplements the interim plan with
public outreach efforts to inform and train local
agencies on the protocols described in the inter-
im plan. The state will coordinate multicity
programs, but actual treatment will be adminis-
tered by local agencies. The action plan also
calls for monitoring industries that have a high

risk of transporting the RIFA to new locations. .

Quarantines will be used to slow the spread of
RIFAs when new infestations are found.

Surveillance for RIFAs at California’s inspec-
tion stations will be strengthened. The exterior
quarantine improvements include an additional
inspector for each work shift at southern border
inspection stations to improve the detection of
RIFAs on high-risk vehicles, new inspection sta-
tions and 10 new inspectors, and research into
rapid identification techniques for RIFAs.

The state will also employ biologists to sur-
vey high-risk areas for RIFA infestation. Re-
search funds will be made available for studies
on the optimal treatment of the RIFA under
California’s unique conditions. The goal of the
California Action Plan is to eradicate or control
the spread of RIFAs in 5 to 10 years. If eradica-
tion is successful, surroundmg areas will need
to be surveyed for at least i year. Since newly

- mated females can travel several miles, the

monitoring and survey area should be at least
three miles around the eradication zone. If erad-
ication efforts fail, the current plan would form
the foundation of future management programs
and another set of policy decisions would need
to be made regarding the scope of public ex-
penditure for containment and management of
the RIFA. Another option would be to stop pub-
lic management measures, allowing the RIFA
to spread and establish itself throughout its cli-
matic range in California.

Parties Affected

The RIFA is unique among California’s exotic
pests because of its potential impact on so many
aspects of the state’s economy. They pose a
threat to homeowners, growers, and wildlife
with their sting, their direct damage to crops
and livestock, their interference with electrical
and irrigation equipment, and their ability to
displace native species.

The RIFA prefers to nest in soil in open, sun-
ny areas, but it can be a serious household pest
(Klotz et al. 1995). For homeowners the poten-
tial problems include medical treatment for
stings, interference with communications and
electrical equipment, direct and indirect costs
(such as environmental degradation) of in-
creased pesticide use, and reduced use of recre-
ational facilities. In infested areas, picnics and
recreation involving ground contact are avoid-
ed, especially around lakes. Many homeowners
become frustrated by their inability to keep
their lawns free of fire ant mounds. Children
avoid going barefoot or playing in yards that are
infested with RIFAs, and gardening_ activities
are curtailed. The fear of being stung has even
led to liability considerations and reduced prop-
erty values (Vinson 1997).

Agriculture in southern states has been sig-
nificantly damaged by fire ants both directly
through lost production and indirectly through
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economic losses from quarantines. The RIFA
feeds on many crops, including the seeds or
seedlings of corn, peanuts, beans, Irish pota-
toes, cabbage, and young citrus. Their mounds
often interfere with harvesting equipment and
reduce usable pasture. They cultivate and de-
fend plant lice from predators, theéreby interfer-
ing with biological control. They can cause
blindness and death in livestock as well as di-
minish the overall quality of livestock. The
painful stings are a nuisance to farm laborers,
and RIFAs can cause automatic feeding and ir-
rigation systems to malfunction. Quarantines
impose additional costs, because hay, equip-
ment, beehives, and nursery products must all
undergo special treatments to meet regulations.

In the South, RIFAs reduce invertebrate and
vertebrate biodiversity and threaten endangered
species (Wojcik et al. 2001). They inflict dam-
age on ground-nesting reptiles, birds, and mam-
mals, especially their newbomns. Their foraging
efficiency is such that other species of ants, in-
vertebrates (Porter and Savignano 1990), and
vertebrates (Lofgren 1986) are eliminated. In
addition, many chemical control measures for
RIFAs adversely affect wildlife. In California,
similar negative effects may occur in lowland
and coastal wilderness areas if the RIFA be-
comes established.

Policy Scenarios

The policy options for managing RIFAs are ej- *

ther eradication or allowing it to become estab-
lished and then_ imposing private controls and
quarantines. The expected costs to taxpayers of
a public eradication program will be compared
to the expected benefits to households and agri-
cultural industries if establishment is avoided.
The -CDFA eradication program has been

funded for 5 years, with the possibility of an-

other 5 years, depending on progress, for a
maximum of 10 years. Taxpayer funding for the
RIFA eradication program is fixed for the 5-
year period and has not changed in response to
the discovery of new infestations. Because a bi-
ological risk assessment has not been done, the
probability of success for the eradication pro-
gram has not been estimated. Therefore, the
cost/benefit analysis will determine the proba-
bility of success needed for the expected bene-
fits to be at least as great as the expected costs.
This probability will be estimated for a 5-year

eradication program, a 10-year eradication pro-
gram, and two 5-year programs.

While containment is another policy option,
the lack of knowledge on how the RIFA inter-
acts with the California environment prevents
us from making any meaningful biological or
economic risk assessments of possible strate-
gies. However, a policy of containment to slow
the spread of RIFAs would be important to con-
sider should eradication efforts fail.

Economic Analysis

Eradication Costs

Eradication costs are incurred by taxpayers and
nurseries within quarantined areas, Taxpayers
pay the regulatory agency costs of implement-
ing the interim and long-term action plans. As
part of any eradication program all nurseries
and infested golf courses within the quarantine
area must treat their premises for RIFAs, éarth-
moving equipment must be free of soil, and oth-
er restrictions met. The total cost of the eradi-
cation program in this study will be the cost to
taxpayers of the public project, plus the costs to
nurseries and other businesses to comply with
quarantine regulations. Insufficient data are
.available on the number of golf courses in the
affected areas. Consequently, those quarantine
compliance costs are excluded from the analy-
sis. Treatment on land around private resi-
dences is done through the public project.

The current 5-year public funding level of
the RIFA eradication program is $40 million.
This includes $8.4 million for the first year,
$7.4 million a year for the remaining 4 years
and an additional $2 million general allocation.
We assume that the annual funding level for the
next 5-year period is also $7.4 million a year,
with no other allocations or increases in fund-
ing.

The cost to nurseries is calculated as the
amount of acreage affected times the treatment
and monitoring costs per acre. The amount of
acreage that is affected in the quarantined areas
is equal to the total nursery acreage in Orange
County, plus 10 percent of the acreage in Los
Angeles and Riverside counties. Total affected
acreage is 2,300. At per acre treatment costs of
$650, total private costs are $1.5 million a year.
Total annual private and taxpayer costs are $8.9
million.
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The present value of the initial 5-year proj-
ect is $39.4 million when discounted at a long-
term interest rate of 7 percent. Should the erad-
ication project require an additional 5-year
period, the present value of taxpayer and private
costs for the second 5-year period is $26 mil-
lion. In total, the present value of the 10-year
_ project is $65.4 million.

Establishment Costs

Households, agriculture, and wildlife are all af-
fected by RIFA. However, the costs and benefits
of the RIFA spreading throughout California
would not be evenly distributed among these
groups. Some households, farms, or ranches
may suffer from large infestations and costs,
while nearby homes and agricultural operations
may have little or no damage. The costs and
benefits estimated in this chapter are based on
average costs per acre from studies of damage
by RIFAs in the southeastern United States. Ac-

tual costs incutred by individual households’

and agricultural producers can vary substantial-
ly from these average costs. Because of its dri-
er climate, costs in California may also deviate
from the wetter, southeastern United States.

Costs to Urban Households Urban house-
holds incur costs to treat mounds, repair dam-
age to electrical equipment, and for medical
and veterinary expenses. In a survey of South
Carolina households, the average total cost per
household due to RIFAs was $80 (Dukes et al.
1999). Costs, however, were not the same
across regions. In lower risk regions average
costs were only $33, while in higher risk re-
_gions they were $104.

Given the wide range in costs and climatic
conditions in California, three methods were
used to estimate the economic effects of RIFA
infestations on urban households. The first was
to multiply the number of households in coun-
ties susceptible to RIFA infestations by the av-
erage cost per household for all households.
The second method was to multiply the number
of households in the low-risk counties by the
average low-risk cost, and the number of house-
holds in the high-risk counties by the average
high-risk cost, and then add the two together.
The third method was to multiply the number of
households in susceptible counties by the aver-
age costs per low-risk household.

-~

w
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In 1999 the total number of households in
susceptible counties was 10,363,432 (Depart-
ment of Finance 2000). In the low-risk counties
there were 2,711,036 households, and in the
high-risk counties 7,652,396. Total estimated
cost of RIFAs to urban households would then
be $829 million when average costs for all
households are used to calculate total cost,
$885 million when cost is calculated by region,
and $342 million when the average low-risk
cost is used for all susceptible households.

Costs to Agriculture

TREE CROPS AND VINEYARDS Tree crops and
vineyards use hand labor throughout the year.

‘Tasks requiring hand labor include pruning,

raking, and harvesting. In fields infested with
RIFAs, crews may not be able to enter to com-
plete these tasks because of the aggressive na-
ture of the ant and the painful stings, or may re-
quest a higher fee to compensate for the
additional health risks. Alternatively, producers
could treat fields with insecticides and control
RIFAs before crews enter. In our analysis we
assume that producers would treat twice a year
to control RIFAs with the growth regulator Ex-
tinguish, which is registered for use on all tree
crops and vineyards in California. Total appli-
cation costs for both treatments are $55 per
acre. :
The extent to which the RIFA would estab-
lish in groves, orchards, and vineyards may
vary depending on previous treatments and
agro-climatic conditions. Therefore, a range of
acreage is used to estimate the additional costs
to tree fruit, nut, and vine industries in Califor-
nia. A low-impact level of 10 percent of total
acreage affected, a medium level of 25 percent,
and a high level of 40 percent are used based on
conversations with scientists familiar with
RIFA problems in Florida and Arkansas
(Thompson 2000).

Absolute increases in costs would range
from $81,000 for figs at low-impact levels to
$16.45 million for grapes at high levels (Table

- 10.1). Total increases in costs for all crops

would range . from $12 million at low-
infestation levels to $48 million at high levels.
While the dollar amount is substantial, as a per-
centage of total farm receipts it is less than 1
percent, even when 40 percent of acreage is af-
fected. Costs as a percentage of farm receipts
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 are greatest for figs, walnuts, and prunes, and
Jowest for lemons, nectarines and peaches,
pears, apples, and plums.

ADDITIONAL EFFECTS ON CITRUS  The RIFAs

may also damage young citrus when they build

their nests around or near the base of trees one
to four years old. The ants feed on the bark and
cambium to obtain sap, often girdling and
killing the young trees. They also chew off new
growth at the tips of branches and feed on flow-
ers of developing fruit. Dead trees must be re-
moved and replanted, raising the costs to estab-
lish an orchard. Based on field experiments in
Florida, nursery stock mortality in untreated
groves increased three- to fivefold per hectare,
and total loss of newly planted groves due to
RIFA feeding occurred in a few instances
(Banks et al. 1991, Knapp 2000).

To prevent tree mortality, growers may
choose to treat groves with insecticides. Groves
should be treated for two to three years until
young trees develop woody bark that RIFAs
cannot chew through (Knapp 2000). RIFA con-
trol undertaken during grove establishment
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would increase investment costs and must be
depreciated over the life of the grove. Estab-
lishment costs increase to $110 per acre if the
grove is only treated the first two years and to
$165 per acre for three years when groves are
treated with two applications of Extinguish at
an annual cost of $55 per acre. Depreciation of
the additional investment costs to establish the
grove would increase annual cash costs by $9
per acre when treatments last two years, and by
$13 per acre for three years. This increase in
costs is less than 0.5 percent of the total annual
cash costs based on University of California
Cooperative Extensive farm budgets for citrus.

VEGETABLES AND MELONS Tive RIFA builds
nests around the edges of fields planted in veg-
etable crops becausé frequent discing in the
fields disrupts nests in the interior. From the
edges they can enter fields and damage crops.
Most damage is from consumption of develop-
ing fruit, seeds, roots, or tubers. Documented
losses from RIFAs include a 50 percent yield
loss on eggplants and a 2.4 to 4 percent plant
loss on sunflowers (Adams 1983; Stewart and

Table 10.1 RIFA effects on selected tree and vine crops
Additional costs Percent of
to industry® farm receipts
o Acreage affected Acreage affected
Farm R
Crop Acres  receipts 10% 25% 40% 10% 25% 40%
(000) --------=--- (3000s) - - - ---~-=-- ----~ (%) -----
Almonds 456° 1,165,150 2,509 6,273 10,037 022 054 086
Apples 39 207,151 216 541 865 0.10 026 042
Apricots 21 57,309 114 286 457 020 050 0.0
Avocados 58 272,406 321 802 1,283 0.12 029 047
Cherries 18 79,103 96 241 38 0.12 030 049
Figs 15 18,149 81 203 325 045 112 179
Grapefruit 17 73,794 93 232 371 013 031 0.50
Grapes 747 3,178,940 4,111 10,277 16444 0.13 032 052
Lemons 49 347,329 271 677 1,083 0.08 0.19 031
Nectarines 110 556,535 604 1511 2417 0.11 027 043
& peaches

Olives 34 73,677 185 463 741 025 0.63 101
Oranges 205 906317 1,125 2813 4500 0.12 031 050
Pears 19 - 90,479 105 264 422 012 029 047
Pistachios 65 181,678 358 805 1,431 020 049 0.79
Plums 43 199,801 238 595 952 012 030 048
Prunes 86 151,822 471 1,176 1,882 031 077 1.24
Walnuts 202 344,848 1,109 2,774 4438 032 080 129
Total 2,183 7,904,486 12,009 30,022 48,035 0.15 038 061

Treatment costs are $55 per acre.
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Vinson 1991). In the sunflower field no further
damage was observed after a treatment with in-
secticides. It is often the case though, that crop
damage will not be significant enough to make
it economically justifiable to treat (Lofgren
1986).

_While losses from crop damage may not al-
ways be greater than the costs to treat the RIFA,
many vegetable and melon crops are hand-har-
vested. Therefore, growers may need to treat
fields for worker protection, even though direct
damage by RIFAs may be minor. To control
RIFAs in vegetable and melon fields two applica-
tions of Extinguish would be applied per year at
a total cost of $55 per acre. Because ant pressures
will vary from year to year, a range of acreage is
again used to determine the potential range in
costs. Thus, industry costs were calculated for in-
festation levels of 10, 25, and 40 percent.

Total potential costs to the vegetable and
melon industries would range from $3.7 million
when only 10 percent of acreage is infested to
$9.2 million when the infestation level is 25
percent, and to $14.8 million when the level is
40 percent (Table 10.2).
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While the dollar figures would be large, as a
percentage of farm receipts they would be less
than 1 percent in all cases, and under 0.5 per-
cent in most, even when up to 40 percent of.
acreage is affected. ‘

Row AND FIELD CrOPS The large nést
mounds of RIFAs interfere with cultivation and

_mowing. In mowing weeds or cutting alfalfa,

farm operators must either raise the cutting bar
to prevent damage, switch from sickle bar to

disc type cutters, repair equipment damaged by

the mounds, or use insecticides to destroy
colonies (Thompson et al. 1995).

Nonyield damages to row crops such as
wheat, rice, and cotton include downtime to re-
pair combines, electrical problems with pumps
and machinery, other equipment damage,
building damage, and medical expenses. In a
survey of Arkansas row crop producers,

. nonyield costs of RIFAs per farm were $1,478.

‘Over half of these costs were due to combine
breakage and downtime for repairing cutter
blades. Most damage to combines occurs from
harvesting soybeans, a crop not grown in Cali-

Table 10.2 RIFA effects on selepted vegetable and melon crops

Y

Additional costs Percent of
to industry® farm receipts
Acreage affected Acreage affected

. Farm
Crop Acres receipts 10% - 25% 40% 10% 25% 40%

(000) ---------- (3000s) - -------- ----- (%) -----
Artichokes 10 68,405 55 138 220 0.08 020 032
Asparagus 31 109,624 171 428 685 0.16 039 -0.63
Beaas, fresh 5 25,758 25 63 101 010 025 0.39
Broccoli 120 467088 660 1,650 2,640 0.4 035 0.57
Brussels sprouts 3 21,715 18 44 70 0.08 020 032
Cabbage 14 74,401 76 191 306 0.10 026 041
Cantaloupe 63 240,525 345 861 1,378 0.14 036 0.57"
Cauliflower 39 189,263 213 533 853 0.11 028 045
Celery 24 227,443 133 333 534 006 0.5 023
Cucumbers 6 52,676 35 87 139 007 0.16 026
Garlic 34 220,199 184 461 737 0.08 021 033
Honeydew 21 71,720 113 282 451 0.16 039 0.63
Lettuce, head 142 868,571 778 1,946 3,113 009 022 036
Lettuce, leaf 42 261,755 231 578 924 0.09 022 035
Lettuce, 27 156,520 149 37 594 0.09 024 038

Romaine

Onions 39 169,254 214 534 855 013 032 050
Peppers, bell 22 162,707 118 296 473 0.07 0.18 029
Spinach, fresh 15 84,816 83 208 332 0.10 024 039
Watermelon 17 84,216 93 233 -373 011 028 044
Total 672 3,556,651 3,694 9,236 14,777 0.10 026 042

*Treatment costs are $55 per acre.
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fornia. The next highest cost was for repair of
electrical equipment. When costs were calcu-
lated on a per acre basis, the costs for all yield
and nonyield damage were $1 for rice, $0.25
for wheat, and $1.35 for hay. In general, it was
not cost effective to treat for RIFAs in field
crops.

RIFAs are predators of many agricultural
pests. Among the pests that are present in cot-
ton grown in California, the tobacco budworm
and pink and cotton bollworms would all be
preyed upon by the RIFA. Field experiments in
Texas show that the presence of RIFAs signifi-
cantly decreases bollworms in cotton fields and
increases yields (Brinkley 1991). However, be-
cause the RIFA also damages electrical ma-
chinery and clogs sprinklers and irrigation
equipment, the net result on profits is ambigu-
ous. Surveys from Arkansas show a net profit in
some cases and net losses in others (Semevski
1995). Therefore, no losses or benefits are esti-
mated for cotton. )

The total number of susceptible farms in
California, based on the 1997 Census of Agri-
culture, is 5,526 (U.S. Department of Agricul-
ture 2000). This includes grain, oilseeds, and
hay enterprises. The cost per farm is set at the
average level incurred per farm by Arkansas
growers. As in the case of tree and vine crops,
all field crops would not be affected. Costs are
again calculated assuming 10, 25, and 40 per-
cent of acreage would be affected. Total esti-
mated costs are $817 thousand when 10 percenf
is infested, $2.0 million when 25 percent is in-
fested and $3.3 million when 40 percent is in-
fested.

Hay growers may have additional costs due
to quarantine regulations. Hay stored on the
ground may not be moved out of a quarantined
area. How this affects growers would depend on
the amount of production that would leave the
area and the cost of alternative storage methods.
Even if hay is not transported out of the region,
growers would need to take precautionary
measures against RIFAs because horses, cattle
and other livestock would not consume ant in-
fested hay. '

NURSERY INDUSTRY All nurseries within a
quarantine area would need to meet quarantine
regulations in order to ship plants outside of the
quarantined region. Open land on which nur-
sery stock is grown would need to be treated

»

once every three months with either fenoxycarb
or hydramethylnon, alternating between the
two insecticides. In addition, growers would
need to treat the individual containers in which
the plants are grown. Acceptable treatments in-
clude either a drench with chlorpyrifcs, diazi-
non, or bifenthrin, 30 days before shipping, or
incorporating a granular formulation of bifen-
thrin into the soil every six months. Because of
environmental regulations concerning pesticide
runoff and the need to treat frequently with
chlorpyrifos, bifenthrin is more commonly used
than chlorpyrifos.

Annual costs to treat nurseries for RIFAs
would be about $650 per acre. The applications
of fenoxycarb and hydramethylnon are $60 per
acre, with the use of bifenthrin accounting for
the remaining costs. According to the American
Nursery and Landscape Association, the treat-
ment cost per plant per container is 2¢. Only
open nursery acreage that produces container
plants would be affected by the quarantine reg-
ulations. Based on the 1997 Census of Agricul-
ture, 28,000 acres were devoted to open-field
nursery production of bedding and flower
plants, foliage, potted flowers, and other nur-
sery stock. Because nurseries within the quar-
antined regions must treat in order to ship out-
side of the quarantine, even if the nursery does
not have RIFAs, almost all nurseries would be
affected by the regulations. Total costs to the
nursery industry are thus calculated on all open-
field acreage and are equal to $18.2 million. In
addition, nurseries would need to be inspected
for RIFAs by placing bait out quarterly and ob-
serving the presence or absence of RIFAs on
the bait at a cost of $38 per acre. Additional -
costs for inspection and certification are about
$1.40 per acre.

Sod growers are also affected by quarantine
regulations. Insecticide treatment for sod would
be an application of chlorpyrifos. Materials and
application costs are $330 per acre. Based on
the 1997 Census of Agriculture, a total of
13,665 acres would be affected. Total costs are
equal to $4.5 million.

Greenhouses that use containers placed on
benches are exempt from the quarantine regula-
tions. However, greenhouse operations would
still need to treat if infested with RIFAs for
worker safety and to protect electrical and irri-
gation equipment and machinery. These ex-
penses would increase the costs to the nursery
industry.
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ANIMAL INDUSTRIES The RIFA stings cattle
and other livestock, infests hay and other food
sources, and damages electrical and irrigation
equipment (Barr and Drees 1994). The ants are
attracted to mucous membranes located in the
eyes and nostrils. Fire ant stings cause blind-
ness and swelling and may end in suffocation.
Immobilized animals, such as penned or new-
born livestock are at the greatest risk. A survey
of Texas veterinarians indicated that the most
common livestock problem was skin inflamma-
tions from RIFA stings (49.6 percent of all cas-
es). The next most common problem was blind-
ness (20.1 percent) followed by secondary
infections (14.4 percent) and injury to convales-
cent animals (12.3 percent).

Over 50 percent of the cases seen by the vet-
erinarians were to treat pets and small animals.
While pets and small animals were treated more

often, mortality associated with the RIFA was_

greatest for cattle. However, it was often diffi-
cult to determine if RIFAs caused cattle death

or if the ants were observed on animals after .

death. As a percentage of all cases seen by vet-
erinarians, cases involving RIFA-related prob-
lems account for less than 1 percent.

In avoiding ants, livestock may also become
malnourished or dehydrated when the ants in-
vade their food and water. Cattle would not
consume hay, nor would poultry eat feed, in-
fested with RIFAs. The agitation caused by
RIFAs invading poultry houses can decrease
egg production. Extra expenses would be in-
curred to purchase RIFA-free hay -or to treat
around the perimeter of buildings to prevent
RIFA invasions of calving pens, dairy and hog
barns, and poultry houses.

Since the RIFA preys on insects, it may pro-
vide a benefit to the cattle industry from preda-
" tion on ticks and horn flies in their immature
stages. Because ticks and flies are disease vec-
tors, the RIFA may potentially decrease the in-
cidence of animal diseases carried by them.

RANGELAND EFFECTS Losses to ranchers
from the RIFA include damage to electrical
equipment, hay-harvesting equipment, and cat-
tle injury and loss. In a survey of Texas ranch-
ers, 71 percent of respondents reported some
type of economic loss (Teal et al. 1998). The
largest damage levels were estimated at $28.06
per acre, but many counties in the drier, western

regions had damages of less than $2 per acre:
Even though damages are estimated on a per
acre basis, about 95 percent of the total costs
occur on about 5 percent of the land.

Most costs would be from damages around
buildings, electrical equipment, and water
sources. Also, as in the case of households and
cropland, costs would vary widely. Some
ranchers would experience large infestations
and, consequently, large costs while -nearby
ranchers may have little damage.

Because California’s climate differs marked-
ly from that of Texas, costs in California are
more likely to resemble costs incurred by
ranchers located in Texas’s western counties
than for all counties in Texas. Furthermore, a
significant proportion of rangeland in Califor-
nia is in counties too cold or dry to support
RIFAs. These rangelands are located in north-
ern California, along the Sierra Nevada moun-
tain range, and in southern California.

Excluding rangelands in counties not sus-
ceptible to RIFAs results in a potential 15,759
acres at risk (U.S. Department of Agriculture
2000; FRRAP 1988). This acreage includes pri-
vate rangelands, Bureau of Land Management
land, and land grazed in National Forests. As in
the case of agricultural crops, different impact
levels are used to determine the potential range
in costs. RIFAs will not be a problem on all sus-
ceptible acreage, however. Because a higher
proportion of ranchers reported economic loss-
es from the RIFA than were reported by grow-
ers, a higher range of acreage is used. Infesta-
tion levels of 25 percent, 40 percent, and 65
percent of all susceptible acres are used to de-
termine the range in costs. Per acre costs are
$1.50. Total annual potential costs are $5.9 mil-
lion for the low-impact level of 25 percent af-
fected, $9.5 million for 40 percent, and $15.4
million for 65 percent.

OTHER EFFECTS Quarantine regulations
would require that farm machinery and soil
must be treated before leaving a quarantine
area. Other agricultural activities, such as bee-
keeping, would also have to meet quarantine re-
strictions before being moved from one field or
orchard to another.

Not included in our analysis are the costs to
répair and replace irrigation equipment. Because
the RIFA has previously established in areas
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with rain-fed agriculture, costs involving damage
to irrigation equipment are not available.

Wildlife Many claims have been made that
imported fire ants affect wildlife and reduce
biodiversity (Allen et al. 1994). When imported
fire ants move into an area, they often displace
native organisms. Due to their enormous popu-
lation size and foraging efficiency, they become
formidable competitors and predators within
their territory. Thus, biodiversity in many
coastal and low-altitude wilderness areas of
_California may be at risk. Imported fire ants dis-
place other ants and invertebrates and also in-
flict damage on ground-nesting birds and mam-
mals. The displacement of native ants and other
animals may also disrupt native plant commu-
nities. Native ants assist the propagation of na-
tive plants by spreading seeds. As the ants de-
cline, native plant species may also decline in
fragile areas, and in turn threaten the animals
that feed on those plants.

The RIFA appears to primarily affect bird
and reptilian populations by destroying the
eggs and the young. One study in Texas found
that RIFA predation caused a 92 percent reduc-
tion in the number of waterbird offspring when
natural habitants were not treated for infesta-
~ tions. Of special significance to California are

studies that have documented ant predation on
tortoise and reptile hatchlings. Fire ants may
also prey on quail, but biologists have yet to
definitively answer this question. In addition,
many past chemical control measures for fire
ants adversely, affected wildlife. The newer
products, however, do not adversely affect
wildlife. -

Many endangered species are among the
wildlife thireatened (Table 10.3). Either directly
as a source of food or indirectly from predation
on a food source, 58 out of California’s 79 en-
dangered animal species are susceptible to
RIFAs. Insects, young rodents, reptiles, am-
phibians, and ground-nesting birds are directly
susceptible through RIFA feeding. In addition
several endangered birds, such as the northern
spotted owl and bald eagle, may be at risk
through a reduction in food sources. While no
rexact value has been estimated for the increased
risk of extinction of specific endangered spe-
cies, most people value preservation of endan-
. gered species and their potential increased risk

represents an additional cost of RIFA establish-
ment.

Discussion of the Consequences of the Estab-
lishment of the RIFA The spread of RIFAs
throughout California will result in the estab-
lishment of a major nuisance pest. The greatest
costs will be from the repair of electrical and ir-
rigation equipment, insecticide treatments to

. prevent harm to human and animal health, and

treatments to meet quarantine restrictions. An-

nual aggregate losses are estimated to be be-

tween $387 million at the low-impact level and

$989 million at the high (Table 10.4). Costs to-
households account for about 89 percent of the

total estimated costs.

Other significant costs would accrue from
the disruption of ecosystems, which in turn
would threaten California’s native plant and an-
imal biodiversity. It is also possible that dozens
of endangered species in California will face a
greater risk of extinction.

Cost/Benefit Analysis

- The cost/benefit analysis will compare the ex-

pected costs of eradication to the expected
benefits of preventing establishment. The
cost/benefit analysis takes into account uncer-

* tainty over the success of the eradication pro-

gram and differences in the number of years
during which the costs and benefits accrue.

" Eradication costs are incurred for one 5-year

period, two 5-year periods and one 10-year
program. Eradication benefits will continue in-
to perpetuity.

Uncertainty is incorporated into the
cost/benefit analysis by estimating an expected
value. An expected value is equal to the proba-
bility of an event happening times the value of
the event. For a one-period model, the expected
costs are equal to the total discounted program
costs because it is known with certainty that

 those costs will be incurred. The expected ben-

efits are equal to the probability of success
times the present value of the benefits of pre-
venting establishment.

For the two 5-year programs it is uncertain if
the costs will be incurred during the second pe-
riod. The expected costs are equal to the actual
discounted costs that will be incurred during the
first period plus the expected additional costs.
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Table 10.3 Endangered species susceptible to a RIFA invasion

Endangered species Reason Endangered species Reason
Beetle, delta green ground  Yes—insect Fairy shrimp, vernal pool Yes—eggs in soil of dried
pools
Butterfly, bay checkerspot  Yes—insect Tadpole shrimp, vernal pool  Yes—eggs in soil of dried
pools

Butterfly, El Segundo blue Yes—insect Lizard, blunt-nosed leopard  Yes—reptile

Butterfly, Lange’s Yes—insect Lizard, Coachella Valley Yes—reptile
metalmark fringe-toed

Butterfly, lotis blue Yes—insect Lizard, Island night Yes—reptile

Butterfly, mission blue Yes—insect Snake, giant garter Yes—reptile

Butterfly, Myrtle’s Yes—insect Snake, San Francisco garter ~ Yes—reptile
silverspot ,

Butterfly, Oregon Yes—insect Tortoise, desert Yes—reptile
silverspot )

Butterfly, Palos Verdes Yes—insect Turtle, green sea Yes—reptile
blue

Butterfly, San Bruno elfin ~ Yes—insect Turtle, leatherback sea Yes—reptile

Butterfly, Smith’s blue Yes—insect Turtle, loggerhead sea Yes—ieptile

Fly, Delhi Sands flower- Yes—insect Turtle, olive (=Pacific) Yes—reptile
loving ) Ridley sea

Flycatcher, Southwestern ~ Yes—insect Snail, Morro shoulderband  Yes—mollusk
willow

Gnatcatcher, coastal Yes—insect Kangaroo rat, Fresno Yes—rodent young
California :

Moth, Kern primrose Yes—insect Kangaroo rat, giant Yes—rodent young
sphinx

Beetle, valley elderberry ~ Yes—insect Kangaroo rat, Morro Bay Yes—rodent young
longhom "~ ‘

Goose, Aleutian Canada Yes—ground-nesting bird ~ Kangaroo rat, Stephens’ Yes—rodent young

Plover, western snowy Yes—ground-nesting bird  Kangaroo rat, Tipton "Yes—rodent young

Rail, California clapper Yes—ground-nesting bird  Mouse, Pacific pocket Yes—rodent young

Rail, light-footed clapper  Yes—ground-nesting bird Mouse, salt marsh harvest ~ Yes—rodent young

Rail, Yuma clapper Yes-—ground-nesting bird  Vole, Amargosa Yes—rodent young

Shrike, San Clemente Yes—ground-nesting bird Mountain beaver, Point Yes—habitat disruption
loggerhead Arena

Tem, California least

Towhee, Inyo California

Pelican, brown

Frog, California
red-legged

Salamander, desert slender

Salamander, Santa Cruz

long-toed
Toad, arroyo southwestern

Yes—ground-nesting bird

" Yes—ground-nesting bird

Yes—ground and tree
nesting

. Yes—soft-shelled eggs

Yes—soft-shelled eggs
Yes—soft-shelled eggs

Yes—soft-shelled eggs

Condor, California
Eagle, bald
Falcon, American peregrine

Owl, northern spotted

Sparrow, San Clemente sage

Murrelet, marbled

Vireo, least Bell’s

Possible—reduction in food
source

Possible—reduction in food
source .

Possible—reduction in food
source

Possible—reduction in food
source

Possible—reduction in food
source

Possible—Ilow tree-nesting
bird

Possible—low tree-nesting
bird

The additional costs are calculated as the prob-
ability that additional costs will be needed the-
second period, times the actual discounted costs

for the second period.

Total expected costs = C; + (l—PI)*Cz’

where subscripts denote the period, C is total
discounted costs, and P is the probability of
success for the first period.

The expected benefits are equal to the prob-
ability of receiving them during the first period
times the benefit amount, plus the probability
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Table 10.4 Total annual costs of RIFA estab-
lishment in California

Impact

Category Low  Medium High

----- ($ million) - - - - -
Tree and vine crops 12.0 30.0 48.0
Vegetable crops 3.7 9.2 14.8
Field crops 0.8 2.0 33
Nursery 18.2 18.2 18.2
Sod 45 4.5 45
Rangelands 59 9.5 154
Total agricultural 45.1 73.5 104.2
Total household 342.0 829.0 885.0
Total 387.1 902.5 989.2

that they will not, times the probability that they
will be received during the second period, times
the benefit amount. With two unknown proba-
bilities, the probability of success in period one
is set at 0.1 percent, which reflects the qualita-
tive assessment that success during the first 5
years is unlikely.

Expected benefits = P,*B+(1~P;)*P,*B

where B is equal to the present value of total
benefits.

The annual costs of establishment shown in
Table 10.4 are the estimated losses ‘once the
RIFA has spread completely throughout its sus-
ceptible range in California. We assume that
this level would be achieved in 10 years if all
public control activities cease based on infesta-
tion rates in the:southeastern United States. The
costs for years 1-10 depend on the rate of
spread of the pest. For an exotic species such as
the RIFA, the rate of spread will be relatively
slow at first. It increases exponentially as the
size of the infestation increases and then tapers
off as the ant spreads into the last few suscepti-
ble areas.

For this analysis the rate of spread is ex-

‘pressed as a percentage, or share, of the total
susceptible area and is given by the expression

’ _ Share(max)
Share(t) = re w0
where

o=1In Share(t,)
= "\ Share(max)-Share(t,)

B*Share(t)

and

»

bet S*Share(max) —in Share(t,)
- (Share[max}-.5*Share[max]) ) (Share(max%Share(t,) )

Isoa-1y

Share(max) is equal to 100 percent and repre-
sents the share of total annual costs incurred
once the RIFA is fully established. Share(r) is
the share incurred at time ¢ while the ant is
spreading and becoming established. Ty, is the
time period when the ant has spread 50 percent.

To estimate the rate of spread, two pieces of
information are needed: the initial share at 1
and the time period at which the ant has
achieved a share of 50 percent. We assume that
the initial share is 1 percent and that the RIFA
has spread throughout 50 percent of its range by
year 6. The present value of the benefits is cal-
culated as the sum of the discounted annual cost
of establishment multiplied by the share infest-
ed from year 1 to year 10, plus the sum of the
discounted values of the total annual costs from
year 11 into perpetuity. )

If'the probabilities were known, then the ex-
pected costs and benefits can be calculated di-
rectly and compared. For the RIFA eradication
program, these probabilities are not known.
From the expected cost and benefits equations,
however, the probability at which the expected
-benefits equal at least the expected costs may be
calculated and then compared to a qualitative
assessment to determine feasibility. The quali-
tative assessment may rank the probability of
success anywhere from very high to very low.
As the value of the breakeven probability in-
creases, the likelihood that it will be greater
than the qualitative assessment decreases.”

Discussion of Cost/Benefit Results

The three cost scenarios included in the analy-
sis and breakeven probabilities are calculated
for the one-period program of 5 years, the one-
period program of 10 years, and the two S-year
periods at the low-, medium-, and high-benefit
level.

As shown in the table, the higher the costs of
establishment, the lower the probability needed
for the breakeven value to be reached. In all
cases the breakeven probability of success is
relatively low. When the length of the eradica-
tion program increases from 5 to 10 years, erad-
ication costs increase, causing the breakeven
probability of success to also increase. The ab-
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Table 10.5. Cost/benefit analysis

Benefits Breakeven probability .
One Two One
. 5-year 5-year 10-year
Level Amount period periods? period
(8 billion) ------------ (%) -~=-~---mmmmm
Low 3.8 1.04 1.72 1.73
Medium 8.8 0.45 0.73 0.74
High 9.9 041 0.67 0.68

sWhen the probability of success in year 1 is 0.1%.

solute increase in percentage points is relative-
ly small, however. Between the 5-year program
and the 10-year program, the increase in per-
centage points is only 0.26 for the high eco-

nomic impact level to 0.68 for the low-impact -

level. While low, this represents an approximate
increase of 64 percent over the 5-year program.

When the eradication program increases
from one 5-year period to two 5-year periods,
the probability of success again must increase.
However, the probabilities increase by slightly
less than one 10-year program. At the high-

impact level, the probability of success increas- .

es to 1.73 percent for the 10-year program, but
only to -1.72 percent for the two 5-year pro-
grams. Even though the probability of success

is 0.1 percent for the first 5 years of the two 5-

year programs, having a nonzero probability of
success lowers the probability of success need-
ed for the expected benefits of an additional 5-
year program when compared with the 10-year
program. .

While the estimated probabilities are very
low, it is possible that.they may not be low
enough. At the start of the public eradication
program expert opinion was solicited, and a
consensus emerged that a nonzero probability
existed that the RIFA could be eradicated given
the size of the infestation at that time and the
amount of resources available. Since the start of
the eradication program new discrete infesta-
tions have been identified; however, no increase
in resources has been provided to increase the
scope of the eradication program. Consequent-

ly, updating qualitative assessments of the bio-

logical feasibility of eradicating the RIFA is im-
portant. _

Conclusion

- Ideally, regulatdry agencies and academic insti-
tutions would collaborate closely to address ex-

otic pest problems. This approach has worked
well in Texas, and the fire ant program there
should serve as a model for California. The
Texas Agricultural Experiment Station and Ex-
tension Service, Texas Department of Agricul-
ture, Texas Park and Wildlife Department,
Texas Technological University, and the Uni-
versity of Texas are all collaborating in a coor-
dinated effort to address their fire ant problem

- through research, eduication, and regulatory

programs. Basic and applied research is de-
signed to improve methods of control. Commu-
nity-based education provides training on con- -
trol. Regulatory programs through surveys
determine distribution and abundance of fire -
ants and provide effective quarantine programs
to prevent their spread.

In California, a close collaboration between
CDFA and the University of California would
bring together two complementary organiza-
tions, each bringing their own strengths and tal-
ents to bear on the current fire ant crisis. CDFA,
as a regulatory agency, is in charge of survey
and detection, as well as quarantine. The Uni-
versity of California with its Experiment Sta-

. tion and Extension Service is ideally suited for

research and education. The University of Cali-
fornia’s Exotic Pest Center is a consortium of
University of California scientists who are.ex-
perts on a variety of pests. The Exotic Pest Cen-
ter is uniquely qualified to offer its expertise to
help find solutions to urgent problems such as
the one California is now facing with fire ants.
In order to succeed, these two organizations
must be dedicated to working together quickly

“and efficiently, before fire ants become. perma-

nently entrenched in California.
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